What is claimed is: 

L A method of controlling an intelligent fast-forward video system comprising the steps 

of: 

calculating complexity of a video story development based on motion infonnation by 
sequentially indexing an entire video; 

determining a play speed using the calculated motion-based complexity; and 
variably controlling the play speed of the video based on the detennined play speed. 

2. The method of claim 1, wherein the motion information is based on an amount of a 
numerically expressed motion in one frame of the video. 

3. The method of claim 2, wherein the numerically expressed motion in one frame is 
defined by motion vectors and information on mtra-coded macro-blocks and not-coded 
macro-blocks. 

4. The method of claim 3, wherein the macro-blocks are considered as motion vectors 
having a predetermined size and the predetermined size of the motion vector is determined as 
one of a maximum motion vector size, an arbitrary value in accordance with usage, and '0'. 

5. The method of claim 4, wherein the amount of the numerically expressed motion in 
one frame is defined by considering the intra-coded and not-coded macro-blocks as motion 
vectors having designated sizes and then by taking an average value of all vector sizes of all the 
remaining macro-blocks. 



6. The method of claim 1, wherein the motion information is defined by an average 
value of motion information in the respective frames of an interval in specific consecutive 
intervals of the video. 

5 

y 7. The method of claim 6, wherein the motion information is camera motion information 

;!f and wherein an adjustment of the motion information of a corresponding interval is carried out to 
;t! be inverse-proportional to a size of the camera motion in accordance with importance of the 
r1 camera motion. 

%P 

S 8. The method of claim 7, wherein the motion information of an interval having an 

S important specific camera motion is adjusted to be more complicated or the motion information 
of an interval having an unimportant specific camera motion is adjusted to be simpler. 

15 9. The method of claim 1, wherein the complexity is defined based on additional 

information on a length of shot segment, wherein the complexity is defined as simple in a case 
that a length of a shot segment is long and the complexity is defined as more complicated in a 
case that shots having short shot segments consecutively appear. 

20 10. The method of claim 1, wherein the complexity based on the motion infonnation is 

adjusted by using additional information for improving performance such that face detection 
information of characters, audio information and image text information in case the complexity 
of the video story development is reflected on the motion information. 
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11. The method of claim 10, wherein (a) the motion information of a magnified face part 
is adjusted as simpler in case the complexity is adjusted using the face detection information, (b) 
the motion information of a part in which a size of the audio information increases is adjusted as 
more complicated in case the complexity is adjusted using the audio information, and (c) the 
motion information of a part in which a caption appears or is changed is adjusted as more 
complicated in case the content complexity is adjusted using the image text information. 

12. The method of claim 1, wherein the play speed based on the content complexity is 
adjusted to be inverse-proportional to complexity of video information, to be an absolute value, 
or to be designated as a value relative to an average and a standard deviation of entire video 
complexity. 

13. The method of claim 1, wherein frames to be played are selected based on the 
content complexity, and wherein (a) the frames are selected such that total play time T' of the 
frames classified to realize n times play speed is chosen to be equal to T/n in case a play time of 
normal speed of a video is T, (b) the frames are selected to be equally distributed in display time 
by considering decoding time of the respective picture types, (c) picture types having short 
decoding time are selected preferentially to reduce the black-out caused by long decoding time 
of the pictures, or (d) at least one frame of the shot is designated and played to prevent a short 
shot from being omitted entirely. 

14. The method of claim 1, wherein the index information is defined by a specific 
interval of the video and image complexity of the interval, and wherein the play is carried out by 
(a) a step of determining a play speed of a corresponding interval based on the image complexity 



infoniiation and then (b) a step of selecting a &ame to be played based on the determined play 
speed in the corresponding interval. 

15. The method of claim I, wherein the index information is defined by a specific 
interval of the video and a play speed of the specific interval, wherein the specific interval is 
played at a designated speed thereto. 

16. The method of claim 1, wherein the index information is defined by a sequence of 
frames to be played and wherein the frame sequence to be played is sequentially played. 

17. The method of claim 1, the method further comprising a step of changing the play 
speed so as to support a user to view more slowly or faster than the play speed provided by the 
system by the user's adjustment of a content complexity value attained by the indexing 
information, wherein all values through entire intervals of the corresponding video are 
increased/decreased collectively or at a constant ratio by the user's adjustment or wherein 
specific image complexity values are increased/decreased selectively by the user's adjustment. 

18. The method of claim 17, wherein the adjusted content complexity value is stored 
with information on the corresponding interval so as to be used as a new image complexity value 
when the corresponding interval starts to be played. 

19. The method of claim 1, the method further comprising a step of changing the play 
speed so as to support a user to view more slowly or faster than the play speed provided by the 
system by the user's adjustment of a play speed value attained by the indexing information. 



wherein all values through entire intervals of the corresponding video are increased/decreased 
collectively or at a constant ratio by the user's adjustment or wherein specific image complexity 
values are selectively increased/decreased by the user's adjustment. 

20. The method of claim 19, wherein the adjusted play speed value is stored with 
information on the corresponding interval so as to be used as a new image complexity value 
when the corresponding interval starts to be played. 

21. The method of claim I, wherein the index mformation is defined by a sequence of 
frames to be played so as to provide a viewing speed faster or slower than the play speed 
provided by the system in accordance with the index information, and wherein the play speed is 
decreased or increased by increasing or decreasing the defined frame sequence in the respective 
intervals of the corresponding video with a constant ratio, or by increasing or decreasing the 
defined frame sequence in specific intervals selectively. 

22. The method of claim 1, the method further comprising the steps of: 
setting a viewing time limit of fast-forward play of the video; 

computing a required time for fast-forward play of the entire video on the basis of the 
index information; and 

adjusting the fast-forward play speed to reach the time limit using the computed time 
and viewing time limit. 

23. In variably controlling a play speed of a video based on a content complexity of 
video story development as motion information obtained by indexing the entire video, a method 



of constructing index information for controlling an intelligent fast-forward viewing includes a 
step of constituting the content complexity information as index information defined as a 
predetermined form enabling to designate each play speed of the corresponding complexity. 

24. The method of claim 23, wherein the index information is defined by (a) a specific 
interval of the video and an image complexity corresponding to the specific interval, (b) an 
interval and a play speed corresponding to the interval, or (c) a sequence of frames to be played. 

25. An apparatus for controlling intelligent fast-forward viewing of a video comprising: 

a means for calculating a complexity of video content in accordance with story 
development of a corresponding video from a digital video stream including at least motion 
information; 

a means for storing the calculated content complexity information; and 
a means for playing and displaying the corresponding video in different play speeds for 
each specific inter\^al on the basis of the stored complexity information, 

26. The apparatus of claim 25, wherein shot information, face information of characters, 
image text information and audio information are used for producing the content complexity. 

27. The apparatus of claim 25, wherein the play speed is controlled by the content 
complexity computed by automatically reflecting additional information according to a genre or 
by reflecting the additional information by a user's designation and selection. 

28. The apparatus of claim 25, wherein the play speed is readjusted by a user's 



designation at a playing stage. 



29. The apparatus of claim 25, the apparatus further comprising a producing means for 
generating information which designates a play speed for a specific interval of the corresponding 
5 video on the basis of the computed content complexity, wherein the corresponding video is 
'"Z played and displayed by adjusting the play speed for each of the specific intervals on the basis of 
fi^ the speed designation information. 

[7^ 30. The apparatus of claim 29, wherein the speed designation information is at least one 

QO of the specific interval of the video and image complexity in the specific interval, a speed value 
ril in the video interval and corresponding interval, or a frame sequence corresponding to the play 
p speed. 

31- The apparatus of claim 25, the apparatus further comprising: 
15 a means for generating information which designates a play speed in a specific interval 

of the corresponding video on the basis of the computed content complexity; and 

a means for calculating number of frame to be played on the basis of the generated 
play speed, 

wherein the corresponding video is played and displayed on the basis of the frame 
20 number to be played. 
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